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Acrylonitrile,  butadiene, a-methylstyrene, methylmethacrylate,
and maleic anhydride have been copolymerized with styrene to yield
commercially significant copolymers  (Holden and Milkovich,   1967;
Moacanin et a.1*,  1969; Molau,  1965;   Simpson,  1966;  Vanzo,  1966;
Ziemba,  1964;  Zimmerman and O'Connor,  1967).

Graft copolymers utilizing styrene are reported in numerous
publications and are summarized in  several  textbooks (Battaerd  and
Tregear,  1967;  Burlant and Hoffman,   1960;   Ceresa,  1962).    Many
grafting systems have been studied  including the grafting of
styrene or styrene-acrylonitrile  onto  butadiene elastomers,  which
form the basis of high-impact styrene polymers.     Polyethylene,
cellulose,   and polyvinylchloride  are examples of other substrate
polymers  for styrene grafting (Harmer,   1967).

Approximately 87% of the styrene consumed  in the United
States during 1976 was used in the  production of  plastics and
resins:  polystyrene resins,   61%;  ABS and  SAN resins,  11%;   styrene-
butadiene copolytner resins,  8%;   and unsaturated polyesters,   7%.
Approximately 11% was used to make  SBR,   and the remaining 2% was
used in miscellaneous applications.     Styrene is  also used to make
saturated polyester resins reinforced with glass fiber, which are
used primarily in construction materials  and boats,  to  synthesize
styrene-divinylbenzene copolymers,   which are used  as a matrix for
ion-exchange resins,  and to produce  styrenated oils and styrene
oxide (International Agency for Research on Cancer,  1979).

In Western Europe,   71% of  the  styrene used in 1974 was
accounted for by plastics  and resins  (polystyrene resins,   63%;
ABS and SAN resins,   8%).     Eleven percent  was used in the produc-
tion of SBR lattices,  and  the remaining  18% was used in mis-
cellaneous applications,  e.g.,  ethyl ene-propylene copolymers.
Worldwide,  an estimated 62% of  the styrene produced in 1974 was
used in the manufacture of  polystyrene  (including expandable  poly-
styrene);   13% in ABS and SAN resins;   17%  in SBR;   and 8% in other
applications.

The U.S.   Food and Drug Administration (FDA)  permits the use of
styrene as a synthetic  flavoring substance and adjuvant,  as a cross-
linking agent in polyester resins,   and  in rubber articles (5 wt %
max)  that are intended  for use  in contact  with food.     Styrene co-
polymers with acrylic or methacrylic monomers may be used in semirigid
acrylic- and vinyl-chloride-based  plastics.     Some of them,  e.g. ,  those
with maleic anhydride, may be used  in paper and paperboard coatings
that are  intended for use in contact with food.     Other  styrene  co-
polymers  permitted in products  that come  into contact with food
include styrene-divinylbenzene  cross-linked resins,   styrene-maleic
anhydride copolymers,  and styrene-methyl methacrylate copolymers